Direct effects of T-bet and MHC class I expression, but not STAT1, on peripheral NK cell maturation.
The homeostatic maturation of NK cells is severely impaired in mice lacking the transcription factor T-bet, and the expression of the NK cell maturation marker killer cell lectin-like receptor G1 (KLRG1) has been shown to be dependent on MHC class I molecules. Interferon (IFN)-gamma signaling via the signal transducer and activator of transcription (STAT)1 is vital for T-bet and MHC class I induction. Here we investigated the relationship between STAT1, T-bet, and MHC class I molecules with regard to the phenotypic maturation of peripheral NK cells. We demonstrate that, to varying degrees, the maturation status of peripheral NK cells is impaired in naive mice with deficiencies in STAT1, T-bet, or MHC class I molecules. We find that in naive animals, the expression of wild-type levels of MHC class I molecules in trans is sufficient to restore the maturation profiles of STAT1(-/-) NK cells in vivo. In contrast, expression of T-bet is required in cis for normal NK cell maturation to occur. Additionally, we demonstrate that the activation-induced maturation of NK cells during the course of murine cytomegalovirus (MCMV) infection does not require expression of MHC class I molecules or STAT1 but is severely delayed in the absence of T-bet.